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(57)Abstract: . 
PROBLEM TO BE SOLVED: To obtain a resist matenal 
which absorbs only a small amount of light particularly in 
an F2 excimer laser exposure wavelength and which is 
suitable for simple and easy formation of a fine pattern 
that is perpendicular to a substrate surface and thus is 
suitable for forming a fine pattern for an ultra-large 
scale integrated circuit 
SOLUTION: This polymer has a repeating unit 
represented by general formula (1) (wherein R1 is H. 10 
or a 1-20C straight-chain, branched or cyclic alkyi 
group, a fluorinated alkyI group or a chlorinated alkyI 
group; R2 is an acid- unstable group; (o), (p). (q). (r). (s) 
and (t) satisfy each the relationships of 0<o<5. 0<p<5. 0< 
q<5. 0<r<5. 0<s<5. 0<t<5. 0<o+q<5. 0<s+t<5. 0<o+p+q^5 
and 0<o+q+r<5; and (k). (m) and (n) satisfy each the 
relationships of 0<k<1. 0<m<1. 0<nL<1. and k+m+n=1). 



iH 4^. 4-\ 

>.,^Jr.P,;o ^^-S^^^V^K)- ^^^..-{OR 



LEGAL STATUS 

[Dat of r quest for examination] 

[Date of sending th examiner's decision of 



[Kind of final disposal of appl.oatK>n other than 
the examiner's decision of rejection or 
application converted registration] 
[Dat of final disposal for application] 
[Patent number] 

[Date of registration] . 
[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
d cision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



(i9)B*B#f^jT (JP) (12) ^ ^ ^ ^ (A) aimtmm'Amm 

ijt 512001 -146505 
(P2001-146505A) 
(43)iiMB ¥J«13^5^29B(2001.5.29) 



(51)Int.C17 




F I 


(##) 


C 0 8 F 12/24 




C 0 8 F 12/24 


C 0 8 K 5/00 




CO 8K 


5/00 


C 0 8 L 25/18 




C 0 8 L 25/18 


G 0 3 F 7/039 


6 0 1 


GO 3F 


7/039 6 0 1 


H 0 1 L 21/027 




H 0 1 L 21/30 5 0 2 R 






Va JS. PR 


5feit* fS^JlCDiSr? OL (^22 W) 




4$IS200O - 265052 (P2000 - 265052) 


(7i)ffiiaA 


000002060 










(22)tiJSQ 


¥*S12¥9^ 1 0(2000.9.1) 










(7i)mgiA 


000005843 


(31)@^4t^^## 


253929 






(32)g5fea 


¥^£11^ 9^ 8 0 (1999. 9. 8) 








B* (J P) 


(72)S6I«« 
























(74)ftaA 


100079304 



















(54) i^BjcD=£?s;] m^^it-t!^. it^mmi-':^7.\'mm:&w^iS'->m^:^m 



(57) [g^] (iijE*) *fi:<£^triS»^fl:-&^ 



,1 



ti-i-. 



(OH)p 




0) 



(iC^-, R'«H, C 1 XttC 1~2 o®it«fi«, ^^te 

ST*»3> o, p, q, r, s, ttt, 0^o<5^ 0 
<p^5, 0^q<5, 0<r^5, O^s^S, 0^ 
t^5©«gBT*»3. *iOOgo + q<5, 0<s+t 
^5. 0<o + p + q^5. 0<o + q+ r ^ 5*«§S 
k. m. ntt, 0<k<l, 0^m< 



1, 0^n<17?»0, *»:Pk+m+n = l?fe«|jef -5 
ST*?). ) 



(2) 



2001-146505 



tf^. fH. 




,1 



(CF3)o ^j^?-^(CF3)s 

j-<n, l^(F,t 

(OH)p 




(1) 



RMSSf^^^JtSTafeO, o. p. Q. r, s, t 
0^o<5. 0<p^5, 0^Q<5. 0<r^5, 0 
^s^5, 0^ t ^5©f5fflT»D, *^-OO^o + q< 
5, 0<s+t^5. 0<o + p + Qg5. 0<o + q 
+ r^5€:«S-r«.ScT*0, k. m. n«, 0<k< 
1, 0gm<l, 0^n<lT*D, *^ok+ni+n= a? 

1 ^mmt^wv$>^, ) 

[W*:S2] ±fe-«^ (1) •v^^n^m^'f-it't 

[tt*3j3] (A) iS:*«liB««)a3J-^-^t^«Sj, 

(B) W^^^PJ, (C) gE5g*SlSr^5^T2)Ci: 

(B) mmmm. (o use^^iiii, (d) mmm^-^m 

[W^^a?] (1) M5R:S2 7iM6CDVi-rn*^lJaic 
ffi«©Ui?:^ h*f<SfS:S«±«cS^j-r'5XSt, (2) 

^ifct/iTJP^^aiS^. 7:* h■77.i'S::/^bT^St*3 0 0 n 

(.3) ^^^s^c^£:l:TJDl^5aiiLfc«, 

[0 0 0 1] 
[0 0 0 2] 

m5tiff)t$^^Rzs^BMAm^L^o tT^miM] lsi 



@iK£<b;^^(f e>n€>. 4#{C i SI (3 6 5 nm) A»e>K 

rF (2 4 8 nm) fefc & 

0. 1 8 Si7D>;U-;KDxA-1'7.®a3lfe"I*6t 

t^TLT. iS*MflEtbfc{b^ti«Jj«5?a!U5;xh«« 
(it^ii^ 2-27660-^, #IBBa 63-27829'^ 

[0 0 0 3] K r FX:^->VU-+F-ffib>fX 
0. 2 5 Si7 n>;i/-;US:jiiT, iSffiO. ISSi'n^ 

)V-)V<r>mMit-^<r>mm. Sfco. i 5Si7D>;p-;i/ 

nrv^-S. K r Fd^eA r F (19 3 nm) '^WiggcD 

^iS^g-fbts, 7'if-i'>;i'-;uo^Wb4 0. i 3 nmHk 
tf::i;i/7xy-;i/?gro»Ji*n 9 3 nm# 

It (4#l§¥9 - 7 3 1 7 3^, IfglSFl 0- 1 0 7 3 9 
i|#M¥9 - 2 3 0 5 9 5#. WO 9 7/3 3 1 9 8 
^iia) ifi. MtCO. 1 0Mm£ilT©(aaB<b*»«H*T?# 
2)F2 (1 5 7nm) ICifbTtt. SHJ14cD«Sffi*t^-r 

[0 0 0 41 :^^BMi,t±timmiz&y^ti-^tifth<Dr. 

3 0 0 iimEAT, #fCF2 (157nm) . Kn (14 
6nm). KrAr (134nm). Ara (126n 

m) i3.£(oM?s^nmzi=i,f^m'^m^zmtiftit^mm 

<b^ifeMt;iwJ:ns^tr<b!¥tt«i^v'x 

[0 0 0 51 

[KHSr«?ft-r5fcje)®^ia;sy:^Hjwsis6ojejsgi jt: 



(3) 



2001-146505 



Ti2-®^ (1) •vm^n^moMLmik^^isy 

1 



tH„ 



[0 0 0 6] 

.1 




(OH)p 



(OR^)r 



(1) 



RMaS!:^^5£S-C*0, o. p. a. r. s, t 
0^o<5. 0<p^5, 0^Q<5> 0<r^5. 0 
:gs^5, 0^t^5 (DI6ST% K) . 0 ^ o + q < 
5. 0<s+t^5, 0<o + p + q^5, 0<o + q 
+ r ^ 5 S^Sf-S^T^O, k. m, n«, 0<k< 
1, 0^m<l, 0^n<lTa&i?, *i:3k+ni+n = 

1 &jSis-rsj»r*-5. ) 

[0 0 0 7] 2is:^BJ#©^t^t<i;-5t, jj^Ufz: 

JP^x/— ;Hc*3liTtt 16 0 nm#ja(C®JR©'?-< > 

iBLfc. Ld^b-tcd^e., 7i"j;nc^*LT7xy-;i/ 

<-r2>::tCJ;-3T3Sii*i6]±^«*tabO, SlfflWfcia 
viSffl* a » •& d t tr d t * b fc t> © T * 

■5. 

[0 0 0 8] SE-pT, *:^B^H, TfSiS»^^b-&#J. fb 
W*3B1 : ±IB— JSSC (1) T^Stl«l«DjiU*fi* 

^tyj«4^^^{b^«5. 




(A) it«Jg iiBeoii5»T{b##;, (b) wiiJgJPJ. 

(c) mH±m^^m-r^:it^^^iirut^mm-i'- 

(A) i»*JB lieeWiiS^^^fb^!^, (B) ^:K}g?f!|. 

(c) K56±?Ri. (D) ^mmt:-^^r^z.t^<^wiii 

(1) »^312 75M6 0ti-rn*^lIB(wia«OU-v'7. h 
ifc, h-7;^4>*^bT»*3 0 0 nni£tT©iS5x:^. 

[0 0 0 9] £AT, :^mmiz-o^ji\zmv<vi^ti>. 

*^BJ©iS^^^^b'&^tt« TfS-^St (1) T3^Sn-5 
[0 0 10] 

[<b3l 



(1) 



[0 0 11] cdT, RM47K^iS^. ^SiJI^Xfi^ S3iii7>>i^<b$n^'bU<«:SSi{b$nfc7;p=*^;PS 



(4) 



2001-146505 



[0012] c <7)«-&, 1-20 nmm. 

ec-y^^JUS. tert-yf^;ua, i^i7D'>^>^;P 

i^g^juSif^flnjTF-p^, !t#tc^^^ i~ 1 2, tOioii 
i^3f5»l~l 0©fc©*W*bti. ^£*3. 7-y^{kSn 

D;*^;ua, 2, 2. 2 - h U 7Jl/:^DX^;Ua, 3. 
3. 3 - h U □T'D fcfjl/S, 1. 1, 2. 3, 

o 



(CH2)a— C- 



-O— 



to 0 1 31 Sfc, R'«l6^gf3tST»«3, K^gcJt 

SibTti, ai^riijt^ns*^ !f${rTESC: (2) , 
(3) TjK^5n.&a. Tffi5S; (4) -^7P-^n^mm^4 
~4 o©=!iR7;u+;i'S, ^?^S:i~6<DhU7Ji'+;i/ 

10 0 141 

nk4l 



(2) 



1 



(3) 



,10 



-I 

1.1 



— o12 



(4) 



[0 0 1 51 3S; (2) f:;*5ViT. R''«^5g»4~2 
0. JfTSK tt4~l 5©=«S7;U=*^;U», ^7)V^)V 

^t^^ix^enmrnm. 1 ~ 6 <7) h >j 7;i'^^;i'-> u « 

SISC4~2 0CD:^-^^V7;U^;i'»3?.«±l3— (3) 

«. tert-:r^;PS, tert-75;l-a, 1. 1 
-v'x^jWT'D f;us, 1 -x5^;i/->;7P^>f^;i,S, 
1 -y5"JU->i7 p^>5';US, 1 -x5^;U->i7D^4^-> 
^Ua. \ -y^)li^i7U^:i{--^)\,^^ l-X5"jl/-2- 

v'd' a'>^>7-x^;i'S. 1 -x^jp- 2 -v'i^D'v^t^-fex 
2 2 -7^v>f^;i/S*?*t^if e>n, 

U^PS, h 'JX5^;i/x'j;US, ->*^5^;i/- t e r 

-> u 6 ti. V 7 =¥;ua t L T * 

■ 2 -:t=^^ V^^+»->- 4 --f 5 2 -sr 

— f CHz )40H -f-CHz )20(CH2)3CH3 



[0 0 1 6] 5S (3) tC*V»T. R'. R«tt*5!SiS^X 
»M9KIScl-l 8. i?^b<»l-l 0<Dit«4«, 

«x«iittro7;i/=^^jvs*5sb, *#Wtc:«;>t^;us. 
s e c -:/5=-;US. t e r t i^fu-^ 

>^ji^^, ->i'D's^^->ji.a, 2-x5^jp'\^->;ua, 

n -:ti7^JUS^^«SJ5^T#.5o R ' tt^Sil^: 1 1 
8. »*b<«l~l 0OK5Sll^^«0'\xDJS^?fe* 

7;i'rj^^->S, :t^^VS« 75 ys, 7;i.+;u75ys 

[0 0 171 

[^k5] 



-eCHz )20(CH2)20H -(-CHjjeOH 



[0 0 181 R'iR'. R'iR^. R»<i:R'<>:»aS?&Jg -?-n^'n^SlS: 1 ~ 1 8, JT^b<ttl~l 0 ©itiitt 
f!KLTt)J;<> SS:M^-rSJl^»CtiR', R". RMS 50 X\i^m^<D7 )\^=¥U>mi7!i-t. 



(5) 1*18 2001-146505 

7 8 
[0 0 19] ±fS^ (2) <De^^^^<!:UT«. ^ -:siV^i^:sLV^i^1:} )Vif^-)V^^)Vm. 2-xh^t: 

t e r t -7 ^ D^^>'*;P3}^-;i.;^5'jl/S, 
1, 1 -i^JL^)\.zfO]^)V:t^i^t})V'^-=^)Vm. 1, 1 [0 0 2 0] ±fB^ (3) TTK^n^^^^JE^CD -5 1> 

i7D>^>5^;i/:t4^->*;U3i?x;i.;><^;wa, i-x^;u- [0021I 
2 -->i:7 D^>7^x;i/:t+5>:^;U7}^x;i.s. 1 -x^;p [fbe] 
- 2 - v'i:7D^>^x;i^:t=^^v*;u#x;i/>c5^;u*. 1 * j£? 

CH2 — O— CH3 CH2 — O— CH2— CH3 CH2 — O — (CHafe— CH3 

CHj— O— <CH,)3-CH3 CHj— O— CH— CH, 

CHg CH, "jSHj 
CH2— O— C — CHj CH — O— CHj CH — O— CH2— CHj 




CH3 CHj 
(<j:H2)2 CHa 
-CH — O — CHj CH — O— CH2— CHs 



CHs 



5 — (CHj),— CHs CH— O — (CHjfe— CH3 



CH3 ^3 
CH2 <j!H2 
-CH— O— (CH2)3— CHj CH— O— (CHda— CHj 



13 



<pH3 




CH— O— (CH2),-CH3 CH— O— <CH2)2-KaH3 



-CH — O 



CHs 

— C — O — CHj — CH3 
CHs 

[0 0 2 2] ±fE^ (3) T^^n^gE^^^^aroe.^ «i^5^S!cl ~ 2 0 cr)iSS*«> ^t^^^L <\tm^<07 )V 

-r h5t HDbf5>-2--1';US. 2-^^;Uxh R'»tR". R" iR'* t«SlW:ife-&bT8a*JgjaU 

9h KDtf5>- 2-^;l.a^*i^J*-C€?-5. ^ (3) Tfcili. 

tUTtt, JLh=¥i^X^)V&. y h:^r->X^;l/S. Xh 1 0 0 2 4 ] 5C (4) izm-^n^HmT )V^)imtLT 

^->7'PtfJl'SA<»*bl'i. tt, tert-y^;US, h 'J x^;i/*;Uh';i/S. 1- 

[0 0 2 31 (4) ic*5i,^TR'«. R", R" 50 x5"jwy ;ujHx;us. 1 ->5";w->i7D'\^r>';i/». i 




(6) 



2001-146505 



10 



-X5^jU->i7 D^Og^JPS, 2- (2-^^;i/) 7^^ 
>^)Vm^ 2- (2-X9^;W T^v>f^Jl/S, ter 

[0 0 2 5] =»TJU:^^;USi:bT«> TfBC^* 

»13 _« r" 



*-r^ (4-1) A^f> (4-16) &^»mzmifi>Z.ii 

[0 0 2 6] 
lit 7] 



R" r15 R" R^' pl6 R" 



(4-1) 



(4-2) 



(4-3) 



(4-4) 



(«) 



R" ,15 



(4-6) 




,16 



(4-7) 




,16 



(4-8) 




(4«) 



»13 

f ^15 



(4-10) 



d13 




(4-11) 



^R^ 

,14 



(4-12) 




14 




14 



(4-13) 



,j14 

(4-14) 



R" 
(4-15) 




[0 0 2 7] CCT, R'^ R'MSg^3!l$fcl~6roiE«I 
s e c n-^>^JVm, n-'s 

p^l^*^^T'bJ;^» iffiK<fc*3iSS, X«ei5R»l~ 

S3Sll^*#tfSC: -OH, -OR (R 

J4«*» 1 ~ 2 0 , 1 ~ 1 6 ©7;W=^^;US. fiilT^ 
U) . -0-, -S-. -S (=0) -. -NH2, - 
NHR. -NRz, -Nil-. -NR-tLT^«rXtt 

[0 0 2 8] R'«tUT«, *3lfm^. 3itt^JSiai~ 
2 0. #fCl~ 1 6©7;P4^Jl/«. t KD^i->7;i.^;i, 



ec-:/9^JUS, n-'^>^;uas, n-^i»'->;PS, pi 
^ ^ h 4^ ->S, xh^^->S. tert 

[0 0 2 9] R'©B6^*)£Stl/Tffl«.»6n« 

U t UT« f> 'J ^ 5";!/ -> U h u x5^;u-> u ;u 
a. tert -Zf'^)Ui^;^^Jl~>*J JlS^ifimVf^n 
5.. 

[0 0 3 0] ^*»4~2 0W:t=1rV7JU=l'Jl'SiLT 
[0 0 3 1] 

[fbs] 



(7) 



11 



[0 0 3 21 (1) »w*5ViT, 0^o<5, 0 

<D:g5. 0ga<5. 0<r^5. O^s^S, 0^ 
t^5©«gHT^'9« 0So + q<5, 0<s + t^ 
5> 0<o + p + a^5. 0<o + Q+ r^5T*-S. 

[00331 k. m. n«. 0<k<l. 0^m<l. 
0Sn<ir*0, k+m+n= lT2b2)*«. 0. IS 
kSO. 9, #tr0. 2SkS0. STa&O, 0. IS 
nSO. 9, 4#tC0. 2SnS0. 8T»0> SifcO. 
3Sk + nS 1. IflCO. 4Sk + nS 

[0 0 3 41 *^Bjroii5^^^{t^!^«, 
*n. ooo~i, 000. 0 0 0. !|tfc;2, ooo- 

1 0 0. 0 0 OT*-S;ii:*W*L^n 

[0 0 3 51 ±EJS»^<t-&«b*eil-rs«^. TIB- 
fiSS (1 a) ©*>'T-S«[ffl-r*:it*tT€5. 

[0 0 3 61 

[Yb9] 

I 

CH2=C 



(R»OV 




« (CF3)o 



(la) 



(iCtf. R'. o, Q. r tt±ISi:|Sli;Sce|c*^-r. R" 

[0 0 3 7] ;S:*3. R-iUTf*. ;*5^;i/S, trz^V 

(i i) . (i i i) . (i v) SIX (v) T«$n« 

[0 0 3 81 
[<fcl 01 



10 



20 



40 



o 

-c-o-r" 

-C.R» 

1 



R" 



200 1-146505 
0) 



01) 



(HI) 



(iv) 



O 

.(CH2)z-CO^?'' (V) 
[0 0 3 91 R* 1-20 ©ia«tt, 

i!!S«t>b<ttgs«o7jmr;ps*^-r. r». R'«-€-n 

D]g^S:■g^^Tt>J;^i7;^=^^;^a. 7'J-;ps, 7^;!/ 
+;i/ax«:t+v7;w^Ji/STabO, R'tR^ Ri-t 
R*. R' tR'tt-ttl-^'niBi^bT^SlftS-l 2©il 
««l3g*}^E)cLTfeJ;U. R«, R'. R«tt^n-?^nM 

iiilfc 1 ~ 2 0 roiti^tt, ^^K^^fcKtasn^ro-XT^DM 
^Sr■&^^f*)ili7J^=^^;^s. 7U-;i'a. 77;1'^^;p 

SXtt:t+y7;U=^^;i'ST*0> R'tR', R'tR», 

R' -hR'tt^n-rns^LT^ssiSs-i 2<;5giitt»tji 
*jejESbTfej;in R>, R'. R' tt-€-n-en^si^ 1 
~4<oit^jK=bL< tt4i-iK«®7;i^+;i'S*^-r. r' 

1 ~ 2 0 Ofi«tt, 5J-IK«fcL<ttStt©'v5^ 

Di^^=S:^A-Tfe<J:V^7;i'=^^;PS. TV-)V&. Ty)V 
^)l'&X\t:t^V7)\^^)Vmt:^V. z«0~100DS 

[0 0 4 01 ±8Bty7-©l!ji:*ai:bTtt. TE- 

(v i) •r^$ns'<>-b?>si^{<:tTiB-^a; 

(v i i) T^3nst;::i;i/SI^«:tSi7D7.A-y:/U 

[{tl 11 

X 




(CF3)„ 



(vi) 



(R^O), (F), 



CH2=CR'X (vii) 
50 (R'. R». o. q. r f4±Ei:|gi;S**S5b, Xtt 



(8) 



2001-146505 



13 

ADy>M^. iitJcyoAi^^, a^mwLT^^to ) 
jL\t (V i 1) t^ii,mm.-&t\.^mm^mit^mt\.T 

ijy if <Dmz\i, n'y'j^h.. =iy^)i. mu^ 

"yV^U (0) . (1, 2-t:*X (v?7ir:;W3jxX7 

^ J) jL^» nvv^h. (0) m<r>Qm<on'y'j^L. 

[1. 1* -t*X (>'7x:i;i/7f:7.7-< y) 7XD-1: 
>] /t^>''^A (I I) i7 □ ij H^(0 2 (iiro>'l7>»'?A 

[0 0 4 21 r:yir;i.MSKi:LTfd:. (1, 3 - tf;^ 
K (I I) , (1. 2-^;^ lz>yj^=i)lt-7>y^/) 

X;S'» ZL-^'frjUi^D^'T H (I I ) , tfX (h'J^x 
-)l7isxy>( » —yir)i'i7a7^\( (i i) ^co2tf 
n-v^Mt'^^'^T-hv'^x {V^}y3L=.)V^7.y^ 
» ->y>r;i/ (0) m<Dom<'>-y^Mt^m^mi^ 

[ 0 0 4 3] «{t^i^tL«, (I) . ^{b^ 

(I) . Bo^tm (I) > i^Txtm (I) ^<Dim<o 
mm. fs.<}rM (II). ^'(tm (in, s^itm (i 

r) . '>T>'(tm (ID, BtSfffi (II) l?0 2«0 

[0 0 4 4] ie^^lrjSi;. TIBiC (1 b) . (1 

[0 0 4 5] 
[<b 1 2 1 



14 




(lb) 



(OH)p 




(1c) 

(R'. p. s. t\i±^tmcMi^i^r. ) 

[0 0 4 61 ±fEJiiS5i-^fb^ife€S!!3ir-2>li&, -©W 



(7t. 1^, *feit^> ■:fyX^n.ii) . (ia 
JS. S*, JSME, ^inW ;S:t*f::J:oT'b3tffiS 
n-5. *»?^<7)ie5»^{b^^«S^fc43liTtt, AlB 

N f 7 V * J V i o T tt j!S * n ^ 7 * ; P • 

[0 0 4 7] Tife, ±IEi?; (1 a) $fflV^Ta^bfc« 
[0 0 4 8] 

[fbi 31 




20 [0 0 4 9] c:cD3)?'j-7-*ti:. **m4±ESi: (1 

[0 0 5 01 

[<bi 41 

R^ 



30 




(OH)p 



[0 0 5 1] *^B^Oie55>^rb^!»t4. U->*;^K*t!^, 

[0 0 5 21 fi£oT, *I8?B«. [I] (A) ±83«i5J- 

^it-^!^. (B) ifr«t®?fij. (C) K^:i?fiJ«:^*-r-S 
Ci:S-!|#a![i:-r-5<b=¥tiili3}^->*ltfl/vX Syr, 
[II] (A) ±^M^^it-^^. (B) W<a^SiJ, 

(c) Kie^jfd, (D) mmm'&'^mr^^itii^mt 

[0 0 5 3] cine. U'v'X h*j!|SHc. M»C 

(E) JfiSttfb^*!/, (F) ^fi?ll±?fiJ«:E'&bTt)J: 

[0 0 5 4] CCT. *5gB^T<sefflSn?) (B) ^5^© 
^t^SJRliUTIi, K^^iSiJ. ^-xmm (*fSBJ<DBS 

A(f£>^ 0^:^-9->' >. ;<^;U-2-n-7 5;l/^rh> 
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X^'JI.^x-jl/^, 4- t e r t -y?;i/7x-;|/S» 
4-y5";U7xr:jl/S, v;»tf^;U7x:^;i^SI?07JU=l^ 

^•i'hM:t>, h'J7ix-h. 1. 1, l-h'J7;i/:t 

Dx^>7.;i/*:t— y :^7>)^:ta:/:$'>7.;^3}^:^- 
>-f>;^;u**-h, 4->';u:tD'<>if>;^;i/3}^*- 

h, 1, 2. 3, 4. 5 -"'^>^^7;U:tD'<>"lf>;^;l/ 



N2 

H 

SO2 — O — S02' 



R 



32 
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m> :?^ptfu>i^un-ji/ty/^;i/x— x^u 
>yUa-jW^/;*5';i/X-'rj|/. t'd If l/>d/U a- 

x?;^x-5^;u, x5^U'>i7^'J n-;u^:y x^;i/ 
x-xJk T'D tfu>i^ >j p^?;i/x-x;i^, 
x5"U>i^U D-jp>?p^^;ux-7";u^<7)x-5^juS. 
:/Dt;u>i^ijn-;i/^y^^;i/x-x;i/7lr5^- h. 
T^n tr 1/ U x^;i.x-5^;u7-fe5^- 
¥Lffix?;k hr;i/b->Kx^;k 3->h 
4^i^:/Dfcr;i">ffip^5"Jk 3-xh=^^5^7'ne:d->Kx 

»K t e r t -:/?Jk 7^Dtr:t>K t e r t - 

T'D tf ix>i^u a-;i/-qEy - t e r t -:/5=' 
;i/x-5^;i/7-t5"- h^cDX7.x;um3&^^tf e>n> en 

1 a*#3ffiTXti 2 SJKiSrJS^ bTffiffl-r ^ CI i So 

35<T#s?&^ c:ne)*r^^$nst)OTtt;^j:i^c loos 9] 

T«, cne><^wa^3i'Joi'Tfci/>^x h^jci^4'<^ffiS! ifbis] 

*»loS«Ptt:*^«t)MnTV>Si;x^U>>/u p«-;u>? 
p^^jl/X-^^jU-^l-xH^^^v— 2-7'D/ty-;u. ?L p3i. 

y ;?^^;Ux-x;UT-t:7"-hSr;'€-ne><^)ii'&®SiWW -a? 
*u<fi^ffl$nso 

10 0 5 51 ta^. ^mmmomm&^t. ^-xmmi 

0 0fifia5t::*tbT2 0 0-5. 0 0 OSfilS, iRFfw4 

0 0-3. 00 oaagpTftSc 
[0 0 5 6] (c) ^^^(Dm^±mti.x\t. Tie-fls 
(1 1) <D:j-x»;7A*a. sc (1 2) (Di^7V:^i^>m 

mi^. ^ (1 3) <D^^J:t^yA^mW. i3-^hX;U 

hR»ft:^;&^^^f e»n-5o 30 
[0 0 5 7] (R30) bM*K- (11) 
(fib. R^^Ji^^Sl-l 2<^it§I«. »l!!5^^^3lt^ll 

«<^7;i/4^ji/S. iK*a6-i 2cD7U-;i/Sxti^m 

Sb. b«2X«3T*So ) 
[0 0 5 8] R^^ <OT )V^)]^1it\^X\t^^)Vm. X^ 

yptr;i/S> :/^;i/S. i^^u^^i^)],^. 2- 

7^)-)vmLvx\^y:ii:^)v&. 4o 

h + S^7xx;ua, xh4^i/7xx;i/S. p-te 
r t -7>^S>7xXjUS, m-tert-::/h + v7 
xx;i.s^cD7;H3 + i/7xx;i/S, 2~p^5^;U7xx* 

O — N=c — C=N— 0— SO2 — R^*" (13) 
(fflU. R3^ R^Mi^^iBcl-^l 2<DESI«. ;uaX^i^5Sm7- 1 2(7)T7;U+JUS*^To 

»lKttXtt«ttCD7JP:^^JUSXttAPy><bT;i/=^^;l< R^MiSlWCjS^UTStt«lii*JI?fiJcUTfc± 

^ai»6-i 2(^7'j-ji/ax«Apy>-fb7u- so <. sg^tnig^j^fiE-r-s*^, r'\ R^^tt-en-^'n^ 



r33_ 



({iL> R^^ R^Ml^^fe^l-l 2cDit«I«. 

x^;iS«o7;i/'+;i/axiiApyMt;7>ii/^-;i.S. 

»6-l 207U-;U», XtAAPy>ft7U-;US3t 

[0 0 6 0] R^^(OT)V^)Vmt\.X\t^^)V 

x5"ji/S. zfu\i)vm^ ^j')v&. 7X)v&. y^ 
u^y^)\,^^ yi^u^^y)],^. y;i/3j^j|/x;i/S. 7 
^'^y^)\^m^i^mi^n^. j\atfyitT)v^)u&t 

LX\th^)y)l:tO:^^Jim. 1. 1, l-hU7;U:t 

px^;us, 1. 1, 1 - h^j^uuji^)im. yi-y 

;l.:tPy^;ua«jJ>«*tf e>nSo 7U-JUS<i:UTli7 
xx;i.S. p h4^'>7xx;i/S. m-;)^h^'>7x 
x;i.S. o -pc h=*^v:7xx;ua. xh + s^^xxju 
p- t e r t -:7h=^>'7xx;i/S. m- t e r t 
-:/h + v':7 3:x;i/Silo7Ji^p=1rv:7xx;i/S, 2- 
/^jl/^xxji/S, 3 -;^^;i/7xx;us. 4-p^^;i/ 
7xx;i/S, x^;U7xxji/S. 4 - t e r t-:/^;u 
7xxjus. 4-:/^;U7xx;i/S. i^^^JU^xxju 
S»o7;u=*^;i'>'xx;us*^^tf ens, AP^r>{t7 
U-Jl'SiLTti7;W:tP^>-tf>S. ^ua^y^y 
a. 1. 2, 3, 4, 5 -^>i$'7;l/:tP^>ir>ai? 

)&^^tfenSo 75;u=*^ji/St LTtt'<>s^;ws. 7x 

[0 0 6 1] 

[{bi 6] 
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-To ) 

[0 0 6 21 R^^<DT)V^)Vm. /\Utf> 

c^SA^^^f e»n^o ?iJ:fe> R3^ R3^cD7;i/+l/>Si: 

[0 0 6 31 mx\th^}y)V^u:^i^>7. 
x;i/*:>^ (p - t e r t - ^ h^'>:7xri;W :7x- 

— Hr:';7A. p - hJl/X>7.;^3}N>K (p - t e r t - 

;U:tPj)^i^>x;U3j^>ffi (p- t e r t ->^h4^>':7x 
x;i.) >?:7xx;i/x;U3}Nn'i7A. V^)y)V:tu:^^>7s 
;i/*>ffitf7. (p - t e r t -:/h4^x:7xx;u) 7x 

X (p - t e r t h^->:7xx;i/) ;^JI/3j>xr:7 A. 
p - N;i/x>x;i/*>K h »J '7xx;i.x;i/*;x':7A. p 

- h;ux>7.;i/3}N>K (p - t e r t -:/h:^s>:7xx 

i;r^xx;ux;i/3}^r:»:7A. p - h;i/x>:7.;i//}>>K 
ii;^ (p - t e r t -:/h4^->:7xx;w :7xx;wx;u 

>}^X^7A. p - h;i'X>;^;i/:i^>K h UX (p-ter 

t -:/h^>-:7xxji/) ;:^;i/*xc>A. 7:^:7 ;i/;tD:^ 
^^>x;u*>KhUr^xx;i.>^;i.3t^x^7A. ::/^^>:^;i/ 
7}n>k h U :7xx;ux;u*x»i7A. h^jy)U:tu;^^> 
7r;i/3t;>^ K u ^5^;u7.;v*z:»^A> p-h;vx>x;i^ 

x;u*:x»:7 A, p - h;vx>x;i/7}^>ffi>-t^p^ 

A. h U :7Jl/::tD^^'>7.;i/*>KvpC^;i/r7xX;i.X 

ji/*;x»;7A. p- h;ux>:^;i.*>Kv?;?c5^;u:7xx;p 

^^i^;i/:7xx;i/x;i'3}xx»?A. p - h;i/x>7.;P3jx> 
D^^^>';i/:7xx;i/>^j|/3lN:zC7A^co:tx^7 A 

(p- h;ux>x;u*:x;i.) V7V:^^y. \£7s (^v- 
>>x;l/3l^x;^) VT'J:^^y. (xi^o's^^^vji. 

(s e c -:r^;i/7.;i/*x;i/) vyj^if 
>, tf;^ (n-yDfcr;l/;^;U3}x:i;U) vy'/^9>. \L 
X (-f y:/ntf;i/x;i/3jxx;i.) vy^J^9>. tfx (t 
e r t -:/5^;i/x;i/7hx;u) vy^J:^9y. tx (n- 
7^;^x;^3)^-;^) i^yv:^s^y. tfx (-ry7^;i/X 
;P3}^x;i/) vyJi^^y. tfx (s e c -7$;i/x;i/3j^ 
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x;i/) i>y^/:^^y. t'x ( t e r t -7^;i/x;i/*x 

- (t e r t -:/5"Ji/x;w*;x;u) vy/^^y. i- 

>'i7D'\:^v';i/X;W*xjl.- 1 - (tert-7^;i^X 
JI/tJnXJI/) i>y^J:^ify. l - t e r t - 7^;l/X;U* 
x;i/- 1 - ( t e r t -y?;i/X;i/4^x;i/) Vy'J:^^^ 
ym(Di^y'/^^ymm». hx-o- {p-h;i.x> 

X;i/7l^x;i/) -Q!-i:;;>C5^;Ui/iJ:t4^S/A. tfx-o- 
(p - h;i/x>x;i/*:x;w - a- v:7xx;i/i/U:t=^^ 
JO '>A. t:x-o- (p - h;i/x>x;i/*x;!/) -a--y 
yi7a^^y)\^i/^Jyir=¥yA. hiX-o- (p-h;i/X 
>x;p*x;i/) -2, 3-^y:S^yi^:ty^o*^iy 
A, ifx-o- (p- h;i/x>xjU7}Nx;w -2-p^^ 

;^-3. 4-^>^^>v^:t>iyU:f=^^>^A. EX-o- 

A. tfx-o- (n-yi'>x;i/*x;p) -a->?:7x 

Xjl^^y U:t*e/A. h'X-o- (n -:/iS7>;^;i.3i^n 
-a-v>'^D^:^i^;i/i/U:t^i>'A. tX~o- 
(n-y^'>XJW3lx-;i/) -2, 3-^>^^>>?*>i/ 
ilC? U:t^S^A, tfX-o- (n-t/^^VXJl'^x;!.) -2 
-;A^;i/-3. 4 -^>i$'>v:t>yU:t=^^S>'A. bfX 

A, tix-o- (NU:7;i.:e-o^3^>x;p*x;i/) -a 

-vpt?-;i/i^U:f+>-A. tX-o- (1. 1. 1-h 

ij:7;i.:tDXi$'>x;i/*x;w - a -v^>^^;i/i/»J:t=t^ 
-yAs tfX-o- ( t e r t -:/^>x;i/2j^x;i/) -a 
- vjj^^JPi^^Urt^^v'A. hfX-o- (A-:7;i/5j-D:t 
i7^^>X;i/3}s-;i/) - a~>^p^^;i.^U:t4^5/A. tfx 
-o- (y^u^^^y7s)Vt^-)V) - a-V:^^)V9 

>^pC^;|.ifiJ:t=^e^A, tfX-o- (p-:7;V:tP^> 
if>X;i/3lN-;i.) - a-S^;?^5";i/i/U:*-=^^vA, ex- 
o- (p - t e r t -:/^;U-^>-lf>XJI/3^x;i.) - a 

x;U) -a-5;p<^;i.ifU:t:l^i^A. HX-o- (*> 

:7 7-x;1/3}nx;u) - a->^^^;i/iyu:t=*^vA^coi/ 

U:t=^vAK^^*:. 2 ~ v'i? P^=^^S^;i/*;i/3j<x;^- 2 

- (p - hjux>x;i/*:x;i/) ypyt>, 2-'fyyp 
bf;w*ji/3j<x;p- 2- (p- h;i/x>x;i/3j^x;w yp 

40 /^>^cDi3-y hx;i/*:>^2g^*. v:7xx;p>?x;i/* 
>. -jyi?u^^y)VV7s)\^it^ym(r>-J7s)]^it^y^m 

p- h;i/X>XJl^*>K2. 6->^xhp^>s; 
;k p- N;i/x>xju*>K2, 4-i;xhP'>;>i;;i/ 

^OXhP^>v;UX;l/*::!'^-hg|^#> 1. 2. 3- 

hux (p^^^>x;P3t^x;i/*^-» ^>-t:>. 1, 2. 
3-hUX (hU:7;P:tP;*^'>X;W*x;P:j-4^>') -\ 
>-e>. 1. 2. 3-hUX (p- h;i/X>x;U*xj|/ 
^>'tf>^ox;i/3^>Kxx7";i.^^<*. :7i$' 

50 hyu-h. 5-y;i/3fN;u^>~2, 3 
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2. 3 -v'AJI/sl^+W S H— l*;!^-!!-:/ 

% (p-ter t -:?^h=^->7xn;u) -:^7x:i;p;^;p 
3^-"5A. hU7;P3i-D;*^'>;^;p*>Kh'J:^ (p- 
t e r t -:/h + ->7x-;i') 7.;U3^n':7A, p-hJl/ 
x>;^;U5rv>K h'j7x:^;i/X;U5j^n>?A. p-h;ux lo 
>;^;U3Jn>K (p-ter t -:^h=l^->7xz:;u) 
3i—)V7^.)Vii^ — ^MK, p - l-;i'X>;;^;V3i>>K h 'Jx 
(p- t e r t -:^h=^^i^7xx;U) 7.)V-^—'y 1.^(0 

^-•^j^m. b'x ('^>-if>x;u*x;i/) i>7V^i' 
>. e;^ (p - h;px>;;^;i/^x;w i?7V^^>. M 
X ('>5'P'\^r->;u;^;p*x;u) -^y^j^^y. \i7. 

5^;i^7.jw*xjw 'jy'J:^^>. MT^ (sec-r/g^ji' 

x;i/) i?7'/:^i'y. t'x (-f V':^at;ji.;^;w3)Nxju) 20 

'JT'J^^y- iter t --f=^)V7.)V-^^-)V) z> 

T'j^^>m<r>i^7'/^^ymmw. ^^.-o- (p- 
h;i/x>x;i'*x;w) - a->?^t5';i/i/«j:t^->A. if 
;^-o- (n -::'"^>7.;u*x;i/) - a-i'p^5^;i'i^'j 

:t -> Al? <D :t 4^ -> A SI ^fls * b < ffl n 
;S:*5, ±f5K^*SiJttia€:miffi-eX«2a£^±€: 

|6]±S6mCffitl. 5^7'/^^'>Sl^fls:Siy:i^U:t=*^->A 

■scttcjiO. -^ay 7^}i'<ommm'S:fT^zitiifsim so 

[0 0 6 4] SEl«±^J©iS^fttt> i^'^-J^J.fttM 1 0 0 
SfiSRC^fbTO. 2~1 saSSB, 4tfC0. 5~8a 

[0 0 6 5] (E) fi)ciJ-<DlfiSttfl;^«!tt, Kie^^JJ: 

«)«t--5^:i7S*T^^^t^tl*iSbT*50. c:ODJ;^fi 4(? 

aK*»ffli*JSnT«P«iS*<|fi]±b, SJtSojSfiSEft:* 
«il6lbfcO, S«^^^«???tt?£'>^<b, ®7ts5S!lSS 

PB¥ 5 - 2 3 2 7 0 6#. 1^5-249683-^. 1^15 
-158239 |SJ5-249662#, |SI5-25 
7282^, |H|5-289322^. |b|5-28934 
0#iiS«?fBll) . 

[0 0 6 6] C:©i5/d::^Stt{b^i^<!:bT«, ^- 
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^#]K75>ii« mnm7s.>m. t))\^t-^'>m^^-r 

cBiiftK 7 5 > fcffl 1/ > e. n-5. 
[0 0 6 7] ^«:wtrtt, fs~SL0mmm7^>mt\^ 

T, 7>tx7, ^g';i'7 5>. X.'f)U7S.>. n-y 

Dtf;i/7 5>, -< VT'D tf;i/7 5 >. n -::/'f^;i'7 5 

>, 'fV7'5'JI'7 5>, s e c -y5';i/'7 5>, ter 
t - :/5=-Jl^7 5 >, '^>5';W75>, tert-75;l' 
7 5>. >'i'D'>?>5^;P75>. '\:^^>';l/75>, S'i' 
n'\^->;i/75 >. ^7^f'JW75>, ^^5^;i/75X 
yx;i/7 5>, ■r>';i'7 5>. Hx->;1'7 5>. -fef^Jt- 
75>. p^5'U>5?75>, X5=^U>S?75>, xh^ 
x5'U>'^>3'5>«?*«flaj5?sn, S=:i»®Jtft6Sl75 
>lii:bT, i'^5';U75>. i?3L'^)V7Z>. i^-n 

-::^Dfcf;i/7 5 >, i^-f vyDt;;w7 5>. i^-n-:/ 
5=-;i'7 5>, v^v:ff'}V7^y. v- z &c--f'f-)V 

7 5>, >»'^>5';i^7 5 >, v'->i7D'<>5';i/7 5>, 

v''\4^->;U7 5 >, -:;'v'i7n^4^->';i/7S>. v'^T/g^-" 

;l'7 5>, i?:ti7 5^JU7S>, v»yx;U75>, i^T^i' 
;i'7 5>, i?F-r>';U7 5>, v»-fe^;P7 5>, N, N 

--:^^5^;i'^?V'>-:^7 5>, n, n--:^^5^;ux5^1/ 

>>775>, N, N- v^jJ^^JUx h7Xg^U>'^>^5 
>«*^«^$n, ^=iSiOj!gteSl7S>«i:bT, hU 
^5"Jl'75>, hUX5^;U75>, h'J-n-yDt:;W 
7 5>. hU-f vyDtf;P7 2>, h 'J - n - y5^;P7 

K'j-f y'/5^;i'7 5>, h u - s e c - ■:/g^;w7 

5>, h'J'^>9^;l'7 5>. h U ->i' □'<>5^;i'7 5 

>, hU's+->;i'7 5>. h"Js^i^n's^r;^;u7S>, 

h'J'S7^9^;i/7 5 >> h i'5^;i/7 5 >, hij^x;!. 
75>, hUx->;P7SX K'J Hx>'Jl'7 5>, 
•fe5^;i/75>. N. N, N* . N' -=rV3i^f-)Vi^'f' 
\/yV7%>. N. N, N' . N* -T- h9;>l5';i'X5=' 
vyv7^y. N. N, N' . N* -=rV'y:^f-)V7-V 

[0 0 6 81 Sfc. ii«75>«tbTa, tflJAtf5^;>l 
5^;i/X?^JU7 5>, ;*5';i'X^;i/7'PtrjP7 5>, 

v;i/75>< 7x:^^5^;i'75 >, '<>>';i^i^^^jl'7 5 

ymifimTh^i^^. ^Si0i7 5>mst^ig5gsi7 5>« 

0*^*«Ii:bT«, 7XU>8fi»»: (ffilA«7XU>, 
N-;*5';W7XU N-X5';U7XiJ >, N-^ntT 
Jl.7xiJ>, N, N-v';^5^;U7xU>. 2-;^g^;P7 
-U>, 3-;*5^Jl/7::iU>, 4-;*^JU7xU>, X 
^;i.7xu>, 7'ntrjl^7xU >, K 'J ;)t5^;l'7xu 
>, 2-XhP7XU>, 3-XhD7XiJ>, 4-x 
hD7xU>. 2, 4-vfxhD7xU>, 2, e-v* 
XhD7XU>. 3, 5-i;xhD7xU>. N. N- 
•J^^)]^V)\r-i'J>m) . v'7xx;i/ (p-hU;i') 7 
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u>, \da-)mmi^ (^jA«fcrp-;i'. 2h-i^p- 

-l-tfDij>«) . trn'J>'>SI«* (ea^tftfag 

;ufcrD'jH>^) . -I" 5 -ray'/u-:^ 

'Ji?>. 4- (1 -:^^;W'<>^;p) \i')V>, 'J:^^ 
>. 7xx;utf g 3 -p^^;u-2 -:7ix;i/tfu 

4 - t e r t-Zf'^)V\i^)if>. -Jy 3i=-)V}d^} 
v?>. 4-trDUv'y tfUi?>. 1 -;*5^;V-4-7i 

x;utru-:;>, 2- (1 -x9";vyphr;i') }f*Ji^>. 

tr'<9i?>Sl^ft:, ^rJU^tU >K»#:. -OK-^P 

^ft:, 'T > H 'J >i^^#:, ^ / 'J >mmW 

'J>, 3 U >*;P#::::hiJJl/^) > -fV^yU> 

KiiflE. ->>y"J>S|iS«:. =^:?-'y'J>R^fls:, ^^^^ 

7i^U>?>RJ»fli:> 7i-^-i;>SI«flJ. 1. 1 

[0 0 6 9] jgic, ;*;i.jP4^->s*^-r-5^ss!?{b^«j 
tj^^'v'^, -fyD'r->>, ifu->;up'ri^>, p'fx 

3 -7 5 y tr^-x>- 2 -;^J1/jK>B!, / h + x7 
iS^k^iKl. 7JU:3-;H'Ji^^5^<k^^i:LT«. 2-t 
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yx5'/-;P7S>, vx^'/-;P7 5>, hUx^/ 

-;U7S>. N-X5';Wi?x3'>'-;U7 5>, N. N- 

v'x5^;i/x5' y -;U7 5 >. h u v:/P/t/' -;i'7 5 
>. 2, 2' --f 5 y->*x^'y-;K 2-75yx^'y 
-ju. 3 -75 y - 1 -7'p/ty-;k 4-75/-1 
-y^'y-jk 4- (2 -fc HPi^-^x?;^ 

>. 2- (2 - 1 HP=^^->X5=-JU) trUv'>, 1- (2 
10 -t HP=^^£>X5';U) tf'^^i'^. 1- [2- (2-t 

Hp+>'xH + -» x5";i/] hr'>^7-:^>. tr^Ui^>x 
i'y-;k 1- (2 -h i*P+'>x^;w fcfDU5?>, 

1- (2 -k l<P*->X5=-Jl') -2-fcfP'Ji?y>. 3 
-hf'<Uv?y-l, 2 -:7'P>''?>>':t-;k 3-tfPiJ 

-✓y-i. 2 -yp>'X>v'^-;k s-tHP^^j^ap 
s-i^-i 3-hPAy-;k 
1 2 -ePUi^^x^S'y-ju, i -7-:^u-:^ 

>x:J'y-;k N- ( 2 - 1 H p ^ vx^^;!/) 7^';P'f 

= H. N- (2 -h KP=^^->Xf^JW -rvx35^>75 
a? K^*i|«^:Sn4. 7 5 K8S8S[fls:iUT«. *;i/A7S 
K. N-^5=^;U*;i^A7 5 K. N. N - v'^?-;i/3j>;i/A 
75 H. 7-feh75H. N-p^g^JU7-fe h75 H, N. 
N--:^^5^;i/7-fe h7 5 h\ ^P l:f:t>7 5 K, 'OX 

[0 0 7 0] HIC. TIB-flS:^ (14) siyj (1 5) -c 

[0 0 7 11 

litl 7] 

50 OH2CH20(R*^0)sR^ 

N— CH2CH20(R*^0)tR*^ (14) 
CH2CH20(R*^0)uR*® 

CH2CH20(R*'0)sR^^ 
N— CH2CH20(R^®0)tR^° (15) 
40 H 

(^t, R<'. R<^ R*', R", R<»«-?-n-enj*a; 
Lxmm^. »mmikx\imiKom^m i ~ 2 o <d7ji 

=¥i^>m, R*\ R"'. R**. R**. RO'tt^SRS^'^ 
iK5tl»l~2 0<07;U+;i'»Xtt75ySS:*U, 
tR'K R'^'tR"'. R'^tR*^, R'* tR*^ tR'^. 

s. T. u«-€-n-?no~2 o©fi»?&a%-r. iib. 

S. T, U=O0tt. R*\ R*\ R*«. R*'. R" 
50 [0 0 7 2] CdT. R*'. R*', R^'. R". R" (D 
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yDt:i->s, n-y^U'>S, -rvy5"i/>». n- 

10 0 7 31 R^«. R*°(7)7 

[0 0 7 4] MtC. R^^ «^:R''^ R^^ <hR^^ R*" i:R 

R^^ i:R-^ ^R^«, ^R^'^tm^w^^-r^m 
10 0 7 5] s, T, u«^n^^no'-2 o<oEaTft 

[0 0 7 61 ±f2S; (14), (15) (Dit^^tLX . 
m»m\Z\t. hUX {2- (p^ h^^S^pt h^£^) 
;H T^>. hUT. {2- (;^ h=^v'X X^ 
;H 7^>, h'j;^ [2- { (2 h:^5>Xh:^5» 
j?th4^>.} X5";i/] 7 5>, hU;!^ {2- (2 Jt7 
'>Xh4^>^) X^^;!/} 7^>. hUX {2- (l-;?^h 
4^S^xh=<^5/) x^;u) T^>. hUX {2- (1-X 
h^^v-Xh + v-) X5^;H 7^>. hu;^ {2- (1- 
X h4^>'':/D#=*^>') x^jn 7^>. h'j;?^ [2- 

{ (2-t HD + s^xh^^^s^) xh=^^>'} x^;i.] 7H 

4. 7, 13, 16, 2 1, 2 4 -^++^:t^^•t^- 
l. 1 0 ->?71f tf->^ P [8. 8. 8] ^^=--y-r]1^- 
>s 4, 7. 13, 1 8-xh^:f+"y-- 1, 10-v 
71fe>'>>n [8. 5. 5] X-rP1^->. 1, 4, 1 
0, 1 3 -7^ 7, 1 6->^71fH'>^D;J- 

- 1 5 -i7^^7>- 5, 1 -71f- 1 8 -d7^.':7>- 6 

mt^m^f^n^o w\zmE,my^>. 7xg>K2©*is:. 

:^ (2~ (;< h^zy^ h^i-) X^)V] 7^>. KUX 
{2- (2 -pC h^v'X h + fx) X5^;l/) 7^>> N'J 
7. [2- { (2 h^vxh:^^5^) x^;i/] 5i? 
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7^>. 1 -71f- 1 5-i7^>5>-5i?7!?WSLl^o 

[0 0 7 7] t^io. ±m^mmt^mtimimiSLxx 
\t2msx±^m^'&t>^Tm^^^ctf)^xt. -toiE^ 

fiJi±^-X<M)l§l 0 0S1;SK^C^^LT0. 0 1'-2tt 
fiSB. it^tCO. 0 l-lSSIfBJiiWJSTS^^o J^^&t)^ 
0. 0 lSagBci:0ii^;^(.^<i:iE^g!im7!?^*<, 2a»eS 

[0 0 7 81 :if:\z. (F) ^5^<7)iS«Ea±SiJ<!:LTti. 

K<^f^fflicj:0 7;u:^? 'jmim^ommii^^^it-r^^ 

^g3, 0 0 0£AT<^<b^4^5. #H2, 5 0 0J&ITCD{& 

[0 0 7 9]»^»2. 5 0 0«TO:7xy-JUfe^l'i 

yj^y-JlH. e7.7xy-;i/S. 4, 4-t:X (4* 

- t KP=^v:7xx;i.) ^mS?> hU::^ (4-h: Kp* 
5;^:7xx;i.) pc^>, 1, 1, 1-hu;^ (4* -hK 
p^v:7xx;i/) x^^>. 1. 1, 2-hy;^ (4' - 
t KP^^f/T'xx;!/) x^>, yji/-)lyiS^U'^>. 

[0 0 8 01 tffm\zm\^^^n^mmm±m(o^itLx 

\t. ex (4- (2* -x h^b HPfcf^x;i/^4^x) 
7xx;i.) ;^^>. h'X (4- (2' -xh^tHP^ 
y-)V:t^i^) >^xx;U) p^i$'>> tfX (4- t e r t 

-:/h^v':7xx;w ;>Ci5^>, tfx (4- t e r t 
h=^r 7Hx;i/:t^f>:7xx;i/) pf^^>. fx (4- 
t e r t -::^h^^>'A;U3i^x;p^5^;i/::t=^f>:7xx;u) 

P^i$^>. tfX (4- (!' -Xh:^^>'Xh^r>') 7xX 

;i^) pt^^>. fcfx (4- (1 • -xh:^-i^>^p tr;i.:t4^ 

S/) 7xx;l/) ;<:^>, 2, 2 - (4* ~ (2' ' 

-X h^fc Hpe^x;i/:t^£x) ) :/p/t>. 2, 2- 

bfX (4' - (2* • -xh7bHP:7^x;U:t+^') 
7xx;W yp/t>. 2, 2 - tX (4' - t e r t - 

:/h4^i/7xx;i.) yp;t>. 2, 2~ex (4* -t 
er t h^z^ti)U:^^:z)U:ir^i^y 3Lr.jl) ^p/l 
>. 2, 2 - tfX (4- t e r t -:/h:^->*;i/7pXj|/ 
j?^5";i.:t^>^:7xx;i.) '/p>'^>. 2, 2-tfx (4' 

- (1* * -X h^xx s^^^sx) :7xx;i/) yp/t>. 

2, 2-t:X (4* - (1' ' -Xh:^>'yPeJV:t+ 
v) 7xXjU) :/p/t>, 4. 4-t:X (4' - 

(2' * -X h^fc HP tf^x;W:t+v) 7xx;i.) ^ 

t e r t 4, 4-t:X (4' - (2' • 

-xh^h HP7^x;|/:t=^^>^) :7xx;U)S$Kte 
r t -y^jk 4, 4- tfX (4' - t e r t - + 
x7xxjl/) $mi6 t e r t -y5^;k 4. 4 - t*X 

(4 - t e r t - ':fh^'^tf)lyi<:i)V:t^i^yjL:zM 
t e r t - 4 . 4 - t: X ( 4 * - t e r 

t -:/h + £^*;U7px;i.pc^;U:t4^->:7xx;i.) ^m® 
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t e r t - rf^)l. 4. 4-t'7, (4' - (1' ' -X 
h + vx h=¥'» :7x^;U) $mSf t e r t 

4. 4-\^7. (4* - (l* • -:sih=¥'>ya\dA:t^ 
» -S^Kt e r t-^^;!'. h'Jj:^ (4- 

(2* -xh^t HDlf7r:;V:t+-» 7x:z;W 

hUX (4- (2' -xh7t KD77n;l/:t4^ 
v-) 7x::zjU) Z^'^, l-UX (4 - t e r t - + 
->7xr:;|/) hU;;^ (4- t e r t 

j!3;i/#-;W:t+->7x=;i') H'j;^ (4-te 

r t I>=*^->*;i/#n;i/:t^->^5^JU7x:i;v) 
>, hUX (4- (1" -xh4^vXh + -» 7xn 

M pi^>, hu;^ (4- (1' -xh:^^->:/Dtr;w:t 

:^'-» ^x:::;!') ;>^^>. 1. 1. (4' - 

(2' • -X h7 1 HDt?^-;i':t4^-» :7x:z;U) x 
^'>. 1, 1. 2-hU;^ (4* - (2* • -xh7t 
KD^^riJUrj-^^rv-) 7xx;U) X^>, 1. 1. 2- 
h'j;^ (4* - t e r t -f h^i^y x.^>. 

1. 1, (4' - tert - :/ h=^->*;i'7t^ 
=.)i':t=¥'>y ji=.)l) X >, 1 , 1 . 2 - h 'J X 

(4* - t e r t--f\''^i^i3)V^=:.)l':^'^)Vr^^i^y 
3L=.)l) x^'>. 1. 1, 2-h'JX(4*-(l'- 
xK^$>Xh:^£^) 7xXjl/) JL^>. 1, 1, 2-h 
U;^ (4' - (1* -X h^->7'Dt;jl/:t+-» >'xx 

x^'>«J&^^^fsn«. 

1 0 0 8 11 *^Bj<D h**ifsf4>ro®^iiajhlPl 
[ (F) (DmmmtvTit. i^s^T-Hwisfi^^os 

1 sssssetT-ra*. 2 osa8jj;o#t»t*>/-v- 

[0 0 8 2] Sfc^:^!!^-:^^ htWCfelt^ (D) fS. 
->>*^;i/S. X5}?^->*3^ttt:x;i/X-7^Jl/ft<&*-r-5 

m^\ii, N, N, N' , N* -r-h'7M-=¥>'^5^)Vm 

->;>t^;P7x/-;P3i, f;^7x/-;UA#cD7xy- 
JUtfb^iliitxtri^ □ n t K u >if ©ffi^ij*«#tf 

5. 4#»c»aS;&ai«8aStt. l. 3. 5. 7-7-h'7:^h 
^i^^f')Vif^}Z3-)V0^))VfS.E0:>\, 3. 5, 7-x 

h7 7;i^n:^->^f^;i/yijzi-;p^7 3. 

5. 7 -T- h^t HD=^'->;*5^;Pi^<J 3-;P^7U;k 

2. 6 -i?t: KP4^v'^5='JUp-i7Uv''-;k 2. 6- 
>' t K n^^vp^^^jV^ x / -;k 2. 2' . 6. 6' - 
xh7t Ka=^->;>tf^;i.-t:'7.7xy-Jl'ASC/:i, 4 
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-b'7.- [2- (2 -t h*D + ->7'Pt:;U) ] -'^O-tf 
>. N, N. N' . N' -"rVy ^h^'y:^^)Vm.mt 

2 5sagi5. jifsb<tt5~ 1 5mg«T*«.. ens 

10 0 8 31 :i^n^(DV'JXVMn\Z\t.. ±M^ili)^kt^ 

[0 0 8 4] CCIT. l!lll«tt3WtLTtt*'f:it>tt<iD 
t> ©*W* b < . D 7)V^)V^s IJ :t-:^->x^ 

u->x:j'/-;u, 7'j/iii'ft;7;i'*;i/x:^-5";k 

C-4 3 0J, rFC-43ij (u-rnt)ft*;^u- 
XA (») iS) , it-7D> rs- 1 4 ij , rs-1 

45J, rs-38 1J, rs-3 8 3j (V»-rnt>M 
20 flS^' («c) S) . iX^'-f > rDS-4 0 IJ . fDS 

-4 0 3j> rDS-4 5ij (t^-fn%)y-f :¥>xil 
(tt) ffi!) , rF-8 1 5 ij , rp-i 

7 IJ , rF-172j, rF-l73j, rF-17 

7j (i^-rnfez^cH^-f >=^^ill I!) , rx-7 
0-092J, rx-70-093j (Vi-rnt>«iifb 

^IMI (**) 88) mt:mi^Z.t1)iX^^,^^\^<\t 
r'D^-H rFC-430j (ttS7.U-XA 
«) . rx- 7 0 - 0 9 3j «iil8<b^lDI (») S!) 

50 [0 0 8 51 2ti:^?«OU'v';^ h***5fS:{£«bT/'<3'-> 

xtf>3-5^>i' >i^^ro#fe-t?^jp*<o. i~i. On 

~2 0 0*C. 10i3>~10»IW. if?*U<tt80~15 

o-c, 3 oiSj»~5^^ra:/U'>?-i'-r«. ^^cv^tswcd/'^ 

■tf-. x«^rojfisx*j|.:^i-iiSt)U<tt«^«*»Jtfi 
40 1~2 0 OmJ/cm*Sffi, »*b<ttl 0~1 0 0 

-h±T6 0~1 5 O-C, lOIJ'-S^^ra, »*b<« 

8 0~ 13 0*0. 3 OfJ"-3i^|gI#XhXi'>^il«-5^ + 

^-9 (PEB) Ts. Mf;:, 0. i~5X, »*b< 

H (TMAH) m<D7)vti^j^mm<Dmmm'S:m\'K 
io«»~3ij-ra, »*u<tt3 og>~25jra. sn (a 

i p) ft. (puddle) (s p 

ray) 031IS-r-5c:i 0S«±»:: 

50 ewo/'«^'->*^jgj5E$n*. >&;fe. :^^m$im\t. ^ 



2? 

»Cifiix:^jmi-«|ro*Tfc2 5 4~1 2 0 nm©jiSSI^ 
»Xttx+->-7 1/'— tf-. 9 3 nm©Ar F, 1 

57nm©Fa, 146nm©Krs, 134nmOKr 
Ar, 1 2 6 nmcDA r 2;Si:®X:^->'7U— !f— s X 

[0 0 8 6] 

2 0 0 nmB^T. 7 0 nmetT© 

ttfifc*$tt?>!g5a[, jRifett, :/7X-7Xy5^>;j/iiiStt»:: 

10 0 8 7] 

[0 0 8 8] [#5^fiajl] 4- t e r t -:/h:^'->- 
2, 3--:?7;V:tD7,?W>0#fi)cl L0DE^£:g^C4- 
t e r t h=^^->-2, 3 -v'7;i^:tD- 1 -3- H 
'^>-tf>31. 2g (0. 1 Omo 1) txh^th'D 
77> (B;^. THFtHS-rs) 1 0 Om 1 S:^tii^T 
ecci'jnsbfc. civile, xh^^;;^ (hu^xxji/ 

^^X^^-^) n=7V0K (0) 1. 16g (Immo 
1) Srftl;!, J*li-Cl:fr:JUM«}i7D'J F0 1M©THF 
»fKl 2 Om 1 ^SSTLfc. J»T«7« 3 O^^JiaiSUfc 

1tfet;:J;DftKx5^;PTttUitTa^^*b*#fc. 
t> © « >"j A y i7 p T h 7 ^ - tc i 0 was u T i 

e<J'»17. 6g (IRSP8 3 56) Sr^fc. 
I R (v) : 2 9 8 0. 1 5 0 0, 1 4 7 0, 1 3 6 
9. 1 3 0 2. 1 1 6 1, 1 0 4 9, 9 4 9, 8 6 0 
(cm-») 

'H-NMR:1. 37ppm 9H(s) 
5. 3 7 ppm IH (d) 

5. 7 8 p pm 1 H (d) 

6. 7 4-6. 8 4 p pm 2H (m) 

7. 06-7. 15ppm lH(m) 

[0 0 8 91 [#%«SJ2] 4 - t e r t -r^^ + ->- 
2, 6->'7;i/:^-D;^5^U>©-&j5!4##fiaji©4- t e 
r t -:/h^^->-2. Z-=J-7)\firu-\-B-Y^> 
if>©«t)»5fc, 4 - t e r t -•?^K4->'- 2. 6-i? 
7;i/;i-n- 1 -3- tf'^>-t?>S^I,>T, ^%mitWi 
«©}Sf^TB«)!^«r#fc. 

[0 0 9 0] [HM^ai. Jt«!«)J] 
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(4-7;i':i-a:;^f^u» ^a^fr (i : i) ©^^ 

2 L©7 7X:3't»T7'-fe h=^^;:^7.5^W>6 6 g<i:4-7 
jl/:tD7.5'U> 5 0 gSr h-JUX>5 6 0ml 

+i^JC?S + ©K3g*l^*bfc^. MSSS9AIBNS: 
5. SgSttii*. 6 0'CST#iaLT2 4^PJJS[^E 

10 0 9 1] #f,nfcjHu-7-*»si-r«fc*»c, kjs; 
s^#i*'^+-y->/x-x;i. (3:2) ii^^ji+fca 
^enfca^ffsttK-^^Ribfctc:*. 97g© 
6ea^<*3j«u (4-7-t h^->;^5^w» /3p'j (4 

-:7;i.:tD;;^5"^» (i : i) *t^f,nfc, 

C©5j5U-7-Sr3 L077;^3fCgfb, ^^J-)VbO 
Og. 7-feh>4 0 0 gCS«PS1i-fc^. h'JX5";i/7 
5>9 7 g. *6*5 0 g&jSiPU 6 0'C*T#jaLT 

2 oii#F^iin*»»?sj«*ffofe. SfS^^iias^. mm 

1 5 0 g<Sr^*^Lfcl6iE7K2 OLf Hati-PJj^UV-^it 
T#e.n>5:8 5 g©afea^#: [#«J (4-tHP=*^-> 

/3}«ij (4 -7;i/:tD;;^5^u» ^a^ft 

(1:1)] »^«i[atttJ;i9S»sFi^5i-^»*i9, 8 
0 0 g/mo 1 T^O, GP C^tfclffl^J;»J:5i-«i:fi (= 
Mw/Mn) dU. 6 0©a^*^T3feSitJ&i?S®T€r 
It. Mf'. 'H-NMR«;iR'J3fr-5C<i:t<tO, tJ^iJv 
-tf tC4 - t Ko4^->7.5'U><h 4 -:7;i^:*-d;:^^u> 
*ifa«l : lT-^*nTli-5ilt*il«l8t'^fc. 

10 0 9 2] [^^iEM2] sJ^'J (2. 3-v'7;U:tn- 

5i? 4-bh*D+->:;^^U» ©-^^ 

2 L©77::^34'T2, 3 --:^7;i/:tD- 4 - t e r t 
-:/h=^->X5^^> 1 0 0 g€: hJl/X>4 6 Om 1 fcS 

+^JtJ^>f ©K«&K5^L.fc«. PHJ&^JAIB 
NSr3. IgSrttii*.. 6 0*CST»SbT 2 4I^Wa 

S^&ffi^'^S^jS'/-)!'/* (4:1) S^^ji'l'tca 

ft&nfca^fls*fl:is-»«tbfcij:5. 9 0g© 

afeS'&flt^'J (2, 3 -i?7)l':tn-4- t e r t - 

:?"h+->;^5"u» *«#e.nfc. ;i©3j?u-7--£2L© 

fc. i©»«*6 0"C*TinfflU, '>L/-r-31 2NieK 
4 6mlS»5T«. 7«Fra)8i«HKlBSfft3fc. SlRJS 
trt;<JSP>6 6 gSr^aDUfc^gffib, «iE7K5L4>»ra 
l^T?5}?U-7-S:«:©S-li-7S:. #e.nfcJ}?'JV-S:7-fe h 

fc. ^:©J:^lrLT»e.nfe8 1 g©aeS-&ft: [j}?'J 
(2. 3--:^7;U:^0-4-b l«D:^->Xf'U'» ] \t 
3t»affifcJ;r)aS¥l^»^»*<8. 7 0 0 g/mol 
50 GPCSffittlKiO^^tifi (=Mw/Mn) 
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1. 6 ^(Dm-^w-Qh^z-LmtrnT^it, 

[0 0 9 3] [-^^fiajs] 3j?iJ (2. Q-'J-y)V-tu- 

2 L<7)77;^ar+iT2. 6-v'7;U:i-a-4- t e r t 
-::'h=^->7.^^>l 00g<&h;l/X>460mllcS 

+^^tc?R4'©iESS^&l^*L/t^, PSSSllA I B 
N*3. Ig<£:tt3i*-, 6 0'C*T^SbT2 4P#raS 

si£i:»-&'^*/^/-;u/7j< (4:1) m.^mu'^^z^ 
n<^t\rzmt!W-'km.Wi"^m\^itii^:b. ssg© jo 

efefi-&1*5)?U (2. 3-y7;U;rD-4- t e r t - 
4 Sm 1 &»5TS^. 7B#raflK»SISJi£:&fT-3fc. SIS* 

»::tr«jy>6 5 g^^snLfc^isagb, «iE*5L"t't-a 

(2. 3->'7;i/:*-D-4-t Hd^->X'9"^» ] « 
?tt![SLffiJCJ:i3m«¥*^»^«:*^8. 8 0 0 g/mol 
GPCJgfflffillJ;t)5^«« (=Mw/Mn) 

1. 6 7©a^*|s:-rabsct*i5t^-e#fc. 

[0 0 9 4] ['&J)tfl«J4] Tj^U (4-t KD:^->X5^U 
» /JJ^U (4 *a^<t (1 : 

1) ©5=-N5t Hoif9:i;Wt; 

3OOml0777.3i tC-&fi£f/J 1 T# e>nfc3}? U ( 4 - 
t KD^^->7.5"k» /sJ^U (4-7JU*D7.5^l/» 
^m-^W (1:1) 2 0g. h'J7;P:tD^^'>7.)l'5^ 50 
>Bf0. 6 g, THF 1 0 Om 1 *ttii^fc^ SMT« 
*$L.;S:7&te.. JKT«iif.k0 3. 4 - t H P - 2 H- tT 

4 0gtC®A^L, 2 0 gOg^K«:f§7!)^Lfc«i67K5 L + »C 
h>4 0gJC^*iL, MtK 5 Luteal t,i-r3l?'J-7-&it 

jsis-B-fe. c(7)<t'5CLTf#en/t 1 5 gcoa6a-&fl!: ^o 

tt' H-NMR<tl3 4-h FD4^->;^f=-^>07j<iESO 

1 0 h 5 1 H □ hr7:iJKI:$nTV>-5 

ofc. iO*'J^-tt3tfflaffiCi:DaSiFl^^^ 

^S*n 1, 5 0 0 g/mo 1 T$ i?« G PCjgffiffl^ 
JiOiJ'iiS (=Mw/Mn) 7 0©a'&fl£TS.-& 

[0 0 9 5] [•&lK«SJ5] !l«'J (4-t h'D + i/X^U 
» /tJ^U (4 -•7;U:t07.g^U» ^a^# (1 : 
1) CDXh^->X5^JWb 

3 0 Om 1 <7)75'7.3tf&J5!t0iJ 1 Ttf e)nfcjJ^ J (4- 50 



^a-^^^ (1:1) 2 0g, V^)-y)V:i^U^^>7.)V^ 
>K0. 6 g, THF 1 0 Om 1 S:ftjiA>fc% SSTfli 

WXytiifiib. fl5T«i4«kOX5^jH:fx;i.x— r;i.o. 6 
Og?&riSTb, SSTiB#FBl?Ap£S-?Tt5:'t. Rf5-%\zh 
UX5^J^7S>Sr^^PbTS^£;S:f$Jl:^^■B•, jt(«<£rME 

TTS*b;t. #6nfca3j?U-7-«:7-bl->4 0 gJ:: 

SA^L, 2 0 g©»K*^*^Ufc»li*5L'*»»cav>-C:}? 
UV-^a^a-B-fc. ^•5,nfc5}^'J-7-^7-feh>4 0 

fc, :i0j;-5ttur»e.nfci 5. 5g©efeS^»tt 

•H-NMR<t<94-h F D ^->7.5' U >©zkSES© 1 
0 %A<X h^^-^X^JHtanX^i-SCtd^tod^-^fc. S 

fc, c:©^ij-7-ttjt»afti;j;oas¥i§^*?-a*u 

1. 0 0 0 g/mo nr*0, GPCjSttlft«i»3i>« 
ffi ( = Mw/Mn) *n. 6 5©a^(*:T*S::t*t1* 

[0 0 9 6] [^^««J6] 5j?iJ (4-tHD4->X5^W 
» /JJ^U (4 -7;i/^DX5^V'» *a^<*: (1 : 
1) ©xh + i/yDtf;Wt: 

3 0 Om 1 ©77Xatc-&j5£^JlT#etlfc3l?'J (4- 

*a-&# (1:1) 2 0g. hU 7;i/^n^5'>X)l'>f; 
>K0. 6 g. THF 1 0 Cm 1 Srttji^fc^ ^MTift 
j$bfj:*ie>, JgT«i-i|-<k Ox^JUyD^xJl.x-x;!/ 
0.7 1 g*}8TL. Sia-ClRtIBJ«lfig&fTo:t. KJS 

0gfC}§*^U, 2 0 g©g^ffiSjg*^L,fc«iB*5Lt*'tca 
t»T:j?'J-7-*it»S-li-fc. #6nfc3RUv-*7-fe K 

>4 0 glCf^Ti^b, *iE*5 L't'lCttlifJi^U-T-SrJt® 

^ii-5jg{t^-iHi^0jgufc«, a^*i£i&^jiib, 

■^^■ft, C®J;5{rL.T»€)4lfcl 4. Sgoeea-^ 
ft:tt'H-NMRJ:0 4-t: HD4^->;^g^U>©*Ka 
<Di 0%*<x h4^>'7'ahf;i/fbanTV»5::tA^^:3*^o 

2, 0 0 0 g/mo 1 T*D, G PC^tiiftl^J; 
OiJ-«S (=Mw/Mn) *n. 7 0 ©a^«cT»«. ^: 

[0 0 9 7] [^^«3|7] ;)?'J (4-b KP=lr->X5'U 
» /5l?'J (4-7;U:tDX5^^» *a^«i: (1 : 

1) © t e r t -::/h+^A;i/7j^:=.jWb 

5 0 Om 1 ©:7 7X3t-&fi5i;0i| 1 T#e)nfc:}?'J (4- 
tKn=^->X5^U» /3j?'J (4 -7)U^d;^5^L'» 
^m^W (1:1) 2 0g, t;'J-:^>2 5 Om 1 Srttji 
A/fc*. ^if&-vmWLl3.*iio, JBTJB^iOy (t e r t 
-r/^'JU) v^;^3-#:^- M . 6 g$|g^L.feT-h7 t 
. KD77> 1 Om 1 Sri«TU, ^iBT 18*^^^$ -& 
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n;tl5. 0 gOaeS-&#:«' H-NMRJ;I3 4- t 
HD^->7.5'U>©7KiEa<0 8%** t e r t h^-> 

"J v-ttjt«ajicj; •3sa¥i^»^fi*« 12. 500 

g/mo ITSO. GPC@ffiffi^J:»3»»g (=Mw 
/Mn) 6 7®S^#:T*-S>;it*«?ilgf tfc. 

[0 0 9 8] [^^t«J8] /}?U (2. 3--:^7;i^^n- 

3 0 Om 1 ©7^7.a(C^fiE«aj2T#e.4T.fc/}?'J (2, 
3 — i?7JP:rD-4-b Hd4=^->X5=^U» 2 0g. h 
*)y)V:taM'>7.)V^>mQ. 6 g. THFlOOm 
l^tta^A/*:. }KTii4J:«P3. 
4-v?t KD- 2H-br7>2. 48g*}aTb, ^ia 

nfca#U V-S:7-fe h>4 0 gfc^d^L/. 2 0g®» 
KS:^*^bfe««* 5 L t Jtav^TJ}? 'J -^-^tt^^Eli- 
fc. #e.nfc5}«'J^-*7-t 1>>4 0 g{C^*ib. Slfi* 
5 L Cav»T3j« U -7- SritK* ■B-'Sakff Sr-Eia D )i 

»e)nfcl4. 5 g©eeS-&#tt'H-NMRJ:03}? 
'J (2. 3 - v7JU:tn-4 - t Ha=t^i^7.5^U» © 

fijpi^^J-^^fiiOig, 5 0 0 g/mo 1 t?*0> GPC^ 
llJffl«8<fc O^J^SiS (=Mw/Mn) *n . 6 6 CDS&fls: 

[0 0 9 91 [^mC»l9] JJ^iJ (2. 3-5?7;U:i-a- 
4- t KD=^->7.5'^» ®X h=t->x5^JKb 
3 0 Om 1 ©77X3(w-&fiEfisj2T^#&nfc;J?'J (2, 
3-i^7Jl/:tD-4-t h*D + ->;^5^W» 2 0 g, h 
Oy)l:taAi'>X)l^it^>mO. 6g> THFlOOm 

JUtfn^Wx— r;|/2. 12gS:}iTb, ^©T mral^ 
*K*fT^fc. S*B*.t::hUx5";i.75>S:^UPL,TSlS 

V-*7-t h>4 0 glw^A^b, 2 0 gOB^K^^A^b 

ii«'J V-SrT-fe h>4 0 gfcSA^b. *E* 5 L +»::aEir» 
T3}«'J-7-$rtt:JS$1i-^lSf^$:-lEl«gOjibfc^, S-& 
t^^^^ML, ^m^^ft, c:©J;5{CbT»etlfc 1 
5. 0 g(DefeS^fls:tt«H-NMRJ:Od?'J (2. 3 
-'Jy )V:^U~ ^-\i^U^i^7,^\^» <D*KS©2 
0 %*ix h + ->x5^;Mt$nTli-5C<i:*ii:)*iofc. * 

9. 0 0 Og/mo 1 TfeO, G P CStbft«J; 

(=Mw/Mn) *n. 6 6©a^ft:T*Sri:*<ffi 



(17) 2001-146505 
[0 10 0] [^figfiajl 0] #'J (2, 3-v7JI/:tD 

-4-h HD=lr>'X5^u» ©xK=^^->yDfcf;KI: 

3 0 Om 1 (D7 7 7>atc-&fi£{fil2-C#e.nfc)}^'J (2, 
3--:^7;i'3i-D-4-t HO*->7.5"U'» 2 0g, h 
'j7;i/*D^3'>7.Jl/*>gE0. 6g. THFlOOm 

l*ttii^fe^ Si&Tan$b;jt*<5, }«Tai4J;oxg^ 

;v:^D^x;i.x-^;P2. 5 4 gSr^Tb. ^fi-c m 

5j?'JV-€:7-fe h>4 0 gt^A»b. 2 0g<DBlF»*» 

nfc#'J^-S'7-fe K>4 0 g(CS!6»b. *ifi*5L't'C 

a^^sri^atb, S£ja$#fc. jio±-5fcbT#6nfc 

14. 9 g(7DafeS-&<*:«' H-NMR J; Dj}?'J (2, 
3-v'7A:tP-4-t HD + >'X5"U» OtKKS© 

2 0 ?6*«x hi^>':/D brjHtsnTu»sc:i*«t>*»o 

fi*<9. 7 0 0 g/mo 1 -rd&D. GPC^ffitt«J:0 
iJ^tfca (=Mw/'Mn) 7 1 ®a-&flsT&SClt 

[0 10 1] [•&J5Jt<flJl 1] #'J (2. 3--:^7;w:i-p 
-4-t Ka:*^v'7.9^U» ©t e r t + 
/HxjWb 

5 0 Om 1 07^x:3t::'&lKfiaj2T#6nfcjJ?U (2. 

3- i^y)lyi-a - 4-t.\fa=^'>7.^U» 2 0g. tr 
'J v7>2 5 0ml S•ttJi^/^. ^MTft** bfj;*??), j« 
T«i^<kt)S^ ( t e r t v:^3-7l^:^-h6. 

1 5 g*-S»bfc5^ h^k Kd75>1 5m 1 *}gT 

b. ^fiTmmsjt;$-&fc. mmim&TT^^L. 
#e.nfciia5j^u-7-=£:7-th>4 0 gicSA^b, setks 

**e*5 L-cniHiift^^bfc^, s&#*»iatb, ftjss 

■itfc. co.ke){cbT#e.nfc 1 4. 5g©efefi&flE 

tt'H-NMRJ;0 5i^'J (2. 3 - v'7;U5f D - 4 - t 
Kd + ->7.5^U'» ®*KS© 1 8 e r t h 

40 0 g/mo 1 Ta&O. GPC^IliffliSJ:t)i^»S (=M 
w/Mn) *n. 6 8©l[^(*:-e*SC:i:*«ai^T# 
ft, 

[0 10 2] [^jgSimi 2] t-') (2, &-iyy)\,^o 
-4-h FD:^^i/;^5^^» ©xh7t h'Dtf^njKb 

3 0 Om 1 ©757.P»C-&^«aj3-C»e>nfc3)?U (2. 
6--:^7;U^n-4-t Hd4^->7.^U» 2 0g. h 
ij 7J^:^-D^:J'>;^J^7}^>g?0. eg, THFlOOm 

1 s:ttji^fe^ ^®Ta**b^t*ie). ?STji4i0 3, 

4- i?t Hn-2H-fcf-7>2. 48g«'}«Tb, ^fi 



(18) 
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n^tfflJl^UV-ST-fe h>4 0 gC^A^b. 2 0g©» 

#e)tifci5. 0 goefea^ma'H-NMRjiijjj? 

U (2. 6-S^7Jl':tD-4-h HD^r->:;^?-U'» ® 

0 . 7 0 0 g/mo 1 TS&O. GPC 
«Hift^J:»35^«[« (=Mw/Mn) dU . 6 6©«-& 
flsT S -5 r t # fc. 

[0 10 3J [-&fiS;0iJ 1 3 ] # 'J (2. 6-i>yjl:ta 

3 0 Om 1 CD7 57,afc-&J«««l3t?^§enfc3H'J (2, 

Q-'J-y)V-tU- A-\:.Yu^'^7.^Vy) 2 0 g. h 
i}y )VtU:^^>7.)V-^^>fSiQ. 6 g. THFlOOm 

;i/ex;i/X-x;i/2. 1 2g*fl5Tb, SSTimfWja 20 

^^n-olt, EiS:?S»chUxf^;i/T5>*^i!jnbTSJse 

•7-&7-bh>4 0 gfc»*»b. 2 0g©»eSr»d^b 

4^U-7-S:7-fe h>4 0 gtr^A^L-. *$7j< 5 L "ft'Sti 

4. 8 gOSfiS'&fttt' H-NMRJ;05j^U (2. 6 
->5:7;P:tP- 4 - t Kd^->X5^W» ©7j<^SCD2 
1 %*tx h^^v'xg^^Hb^nTii.&ciiiTjs^sAi-Dfc. * 30 

0. 0 0 0 g/mo 1 GPcmuimm^o^WL 

81 (=Mw/Mn) *n. 6 8©S-&#:T*-5^:i:*«?S 
[0 10 4] [^^CT143#U (2, 6->'7;i':tD 

-4-t Kn=^->7.g"^» ©xh+->:^Dtf;Mt; 
3 0 Cm 1 ©7 77.3{C-&l!E«aj3r#e)nfc5}?'J (2. 
6 -i'7;l':tD- 4-h Hd^->X9=-U» 2 0 g. h 
f)y)V:tayt.^>7.}l>:^>mo. 6 g. THFlOOm 

)VfU^~)VJi-7-)\^2. 54gSrjgTL, ^ST 1 B# 
P^IS^S&ffofc, S;£;3S»CKUX5^;|/7 5>S^JPLT 

3R'J-7-*T-fe h>4 0 g('®*>L. 2 0groPi!Sr^ 

nfc3j?U-7-*T-feh>4 0 gCfiSA^L. MTKSLtftC 

U v-*a:KS-&*«f^^-0li 0 ii bfe«. 

14. 5 g©efea-&<*:tt" H-NMRJ; (2. 

6 -i?7Jl':tO-4-h KD:*^->X9^W» ©*Kaw 50 
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2 0%*ixh4^-^yDtrjl/^ti^EnTt^SCi:*<t>Ai-3 

a*Ul. 0 0 0 g/mo 1 T&O, GPC»ffiffl«J; 
0»«StS (=Mw/Mn) tfil. 7 0®S^(*:T*.SC: 

[0 1 0 5] t-&fig0ij 1 5 ] 5)^ U (2. 6--:?7;J':tP 
-4-t Hd + ->::^5^W» © t e r t -•^V'^'ytDV 
3px;Hb 

5 O Om 1 ©7 7;^3tr-&EE«HJ3T#e.nfc3j?U (2. 
6->'7;U:tD-4-b KD^^>';^5^U» 20g, tf 
ijy>2 5 Om 1 SttjiA^fc*. SiaT«*fb:tt*te). m 

ym^^ni? (ter t-:/5^;w he. 

1 5 g«:^«|bfcxh5t: Hn75>l 5m 1 *JBiT 
b. ^fiTlB#raSJ£:^li-:'b. jgfflES;MffiTTS*b, 

^6nfea3p'j-7-sT-feh>4 0gfcg*»b, *fi*5 

**fi7jc5 LT-|pI«fe^bfc^. a-&fl^*i^»tb, 
^klt. r©J:'5t::bT#&n;fel 4. 8g©se«^^ 
tt'H-NMR<tO:i«'J (2. G -VP )V^U~ A-\:. 
HD^^^v'T.g^W^) ©*»»© 1 9 9g*« t e r t 

©#U v-ttJti!ta&lcJ;0*»¥l^^^^S*U 2. 5 
0 0 g/mo 1 TfeO. GPCj8ffltt«<fcD»«« (= 
Mw/Mn) *U. 6 9©a:^flcT*-6Ct*J?IKT# 

10 10 6] <l^'J-7-©gp<ffi 
±IE^facfi»JT^6n/t#UV-l gST/Dtfl^^^yiJa 

-jp^ry ;<5";i/x-7^;i/7-fe7"- h i o e\z+^\zf^m 

^ii. 0. 2 Mm©:?-,' JU^'-TiffiiSbT, :i?UV-S 
JK&iBfflbfc. ^J-^SIO, OOOv i^mSL (= 

Mw/Mn) 1. 1 0©*«-«3j?Ut Ho^5':;^5'W> 
©7KSfa©3 0 h5t Hatr^x;VSTMtSbfc 

j}?UV-S:^fiEb. tb«i!«9j7R«J-7-l tbfc. Sfc, » 
^gl5. OOO.iJ-mSll. 7©3l?U;*5";i'pt^'i7iJ 
P-hS:lt«^J:i?>J-7-2. jsl3'/>'X5H:4 0 / 6 0 T 
^^^»9. 0 0 0. 5}-SfcS2. 5©y3}?7>:/i?Jl^U-7- 

&H:iS!«9iJj?'j-7-3 tbfc. #e)n&3j?'j-7- 1 gSry 

Pt;u>i'"Jn-JU^>'^5=-;UX-5^JUT-fe'f— Kl 0 
gC+»Cg«?Sli-, 0. 2 Mm©7-<;U^-T«jab 

T. 3}?'j v-j§fss99Sibfe, rne©5j?'jT-siE?& 
Mg Fjaffic;;^tr>3-7^-<>ii'b, 3j^>>hyw-h 

*fflViTl 0 0'Cr9 OtJ'IBJ'^-i'b. iSS3 0 Onm 
©Jj«U-7-JlS:Mg F»S«±t-ff^bfc. 

Sff (B*»^IS. VUV2 0 0S) <£ffll'iT2 4 8 n 
19 3nm. 1 5 7 nmfc43t-t-53j?U"7-©)gig$ 

is«fc;^tr>a-5^^>i/b, a^vh-^v-v 

SrfflViT 1 0 Orrg 0f3>W<-i7b. J1^^3 0 0nm 
©/l?U-7-®«rS i Sfi±»Cf^fi)cb. H7'fX';/5^>y 
iH14««T©2miK©*#TS?ffibfc. i^««S2JC* 
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"To 

10 10 71 (1) CHF3/CF4^^J7.TOX-/5=-> 
- 8 5 0 0 PSffll^ X-;5">i/fiffm<D4?'J V-OIKP 



J5 



B S7 H ^ X 5^ > i^S^B L - 5 0 



CHF3;tfXS{Sg 
CF4:tfx«« 
Ar :tf:J^ffiS 



40. OPa 
1 3 0 OW 
9 mm 
3 0ml /m i n 
3 0ml /m i n 
10 0ml /m i n 
6 0 s e c 

(2) C I2/BC l3*:tf7.TOX^y5=->i^K®^ 



RF/'^y- 

c i2;y7.aia 

BC l3;tfX8Sa 
CHF3:tf7.«ES 

[0 10 8] 

mi] 



40. OPa 
3 0 OW 
9 mm 
3 0ml /m i n 
3 0ml /m i n 
10 0ml /m i n 
2 m 1 /m i n 
3 6 0 s e c 





(%) 


aiS^193nm 
<%> 


aj59S167nm 
(96) 




88 


7 


16 




88 


9 


21 




88 


6 


18 




88 


8 


20 




88 


9 


18 




87 


8 


20 




89 


9 


18 




87 


10 


30 




88 


11 


28 




68 


10 


30 




89 


9 


29 




88 


12 


33 




88 


13 


31 




89 


13 


33 




89 


12 


31 




as 


1 


3 




80 


70 


1 




70 


1 


6 



[0 10 9] 
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CHF* ''CF* 3^ 
(nm/min) 


(nm/mIn) 




95 


103 




92 


103 




93 


105 




109 


120 




110 


128 




112 


125 




115 


120 




lie 


122 




118 


130 




119 


132 




125 


125 




122 


122 


13 ^•'jv- 


120 


126 




122 


130 




128 


125 




110 


210 


lfcti^«ll*''J7- 2 


180 


350 


it«fc«q*^J7- 3 


90 


no 



10 
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SR-S 2 0 2A. NA-0. 5, a 0. 75. 2/3 
Og'K'^-i'L/. 2. 3 8 h7;*5^>»l'7>^::i'^ 

[0 1 1 IJ #6.n;tU'>';;^ h/'<:?->Sr*©«t'5tl¥ 
m\y1t. ig*Sr« 3 tCS^T. 

i¥ffi*ffi:0. 2 5 «m©7'f >7>H;^'^-;^& 1 : 

[0 112] 
Mkl 8) 



O 





[0 1 1 0] ii^^iJJM -20 
:k\z. ±f2:i^U-7-St;TgH(c^-rt£»*^2{t^-r« 

v'XhJgS-. ->'J n>'?XA-tCDUV- 3 0 (BM^fb 
!^®) * 5 5 nm<^)fflJJPTj5)t«iUT. K r F3t (2 4 8 

nm) TSIt^Sr 1 %£ilTJrWl;lfcS«±tcXfcf>a- PAQt 
"r-Oifl^. Tts-V hr^U- KSrffll^T 1 0 orTQ 0# [0 113] 

rfl'^-i/L. Uv'X h«JP*.Sr 3 0 0 nm<7)J5$fCb [ft;i9] 

o 



CFaSOa' 




PAQ2 



o 



CF3 
DRI 1 
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39 40 
[0 1141 * * [^3] 





(SSBi^) 


il^ W *Ai 


^018 Ail 

(SMSJ) 


(Sg®) 


(mJ/ 


( M rn) 


(100) 


PAG1(2) 


(0.0 




or* MCA 

(1.000) 


30 


0.24 


(100) 


PAG1(2) 


(01) 


- 


PGMEA 
(1.000) 


20 


0.22 


(100) 


PAG1(2) 


(0.1) 


- 


PGMEA 
(1.000) 


24 


0.22 


•aJt^J 7 
(100) 


PAG1(2) 


(0.1) 


- 


PGMEA 
(1.000) 


28 


0.24 


(100) 


PAG1(2) 


(0.1) 


- 


PGMEA 
(1.000) 


24 


0.24 


(100) 


PAG1(2) 


(0.1) 


- 


PGMEA 
(1.000) 


21 


0.22 


^J5Jt15li10 
(100) 


PAG1(2) 


(0.1) 


- 


PGMEA 
(1.000) 


25 


0.24 


1 1 

(100) 


PAG1(2) 


h';7*f^i'7$> 

(0.1) 


- 


PGMEA 
tl.ODO) 


32 


0.24 


^^^J12 
(100) 


PAQ1(2) 


l''J7'^;i'75> 
C0.1) 


- 


PGMEA 
(.1.000) 


32 


0.24 


^^^J13 
(100) 


PAG1(2) 


hy7'fii'7i> 

(01) 


- 


PGMEA 
(1.000) 


26 


0.24 


^m^Jl4 
(100» 


PAG1(2) 


hy7'^;i'7^ 

(0.1) 




PGMEA 
(1.000) 


29 


0.24 


ftfifeC'JiS 

(100) 


PAGl (2) 


h';7'w^ 

(01) 




PGMEA 
(1.000) 


35 


0.24 


(100) 


PAQ2C2) 


h';7''f;i^7^ 

(01) 




PGMEA 
(1.000) 


22 


0.24 


(100) 


PAGl (2) 


7?> 

(0.1) 




PGMEA 
(1.000) 


25 


0.22 


(100) 


PAGl (2) 


TMMEA 

(0.2) 


- 


PGMEA 

(1.000) 


25 


0.22 


4 

(100) 


PAGl (2) 


(0.1) 


DRI 1 
(20) 


PGMEA 
(1.000) 


28 


0.24 


(100) 


PAQ2(2) 


h'J7*f^7C/ 
(0.1) 


Crosclinker 1 
(10) 


PGMEA 
(1.000) 


30 


0.24 


-^^^J 2 
(100) 


PAG2v2) 


H;7>^l'7i> 
(01) 


Croeelinker 1 

(10) 


PGMEA 
(1.000) 


30 


0.24 


(100) 


PAG2f2) 


hy7*f;i'7S> 

(01) 


Crosslin ker 1 
(10) 


PGMEA 
(1.000) 


30 


0.24 


(100) 


Pk02S2) 


hy7'W75> 

(01) 




PGMEA 
(1.000) 


30 


0.24 


ltK«JWV7-2 
(100) 


PAQ2v2) 


MJ7>;i'7e' 

(0.1) 




PGMEA 
(1.000) 


28 


0.24 



inm^m mm 



(72)iSBj# mm ri'^ 



(22) 4tM 2001-146505 



